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Introduction 
This report updates and replaces the ten year transmission plan of the Salt River Project 

Agricultural Improvement and Power District (SRP), submitted in January 201 3 pursuant to A.R.S. 

Section 40-360.02. The 2014-2023 Plan describes planned transmission lines of 115kV or higher 

that SRP may construct or participate in over the next ten years. 

Regional Planning Forums 
SRP continues to be involved in regional and sub-regional planning organizations. SRP’s primary 

goal in its involvement in these various planning activities is to ensure that a reliable and 

economical transmission system is connected to energy sources that provide dependable power at 

reasonable prices to our customers. Participation in the regional and sub-regional planning 

organizations also allows SRP to better assess its power generation options and ensures SRP’s 

transmission plans are coordinated with the plans of the other transmission providers. 

The regional and sub-regional planning organizations operate in public forums, develop plans in a 

collaborative fashion, perform study work cooperatively and disseminate the study results to a 

broad spectrum of interested and affected parties. 

SRP is active in both the Western Electric Coordinating Council (WECC) and Westconnect 

organizations. WECC’s Planning Coordination Committee (PCC) and Transmission Expansion 

Planning Policy Committee (TEPPC) are important regional planning forums for the Western 

Interconnection. It is in these forums where SRP and all interested parties discuss and coordinate 

plans within the ten year planning horizon (PCC) and longer term (more than ten years) policy 

investigations (TEPPC). 

SRP participates in the regional transmission planning activities of Westconnect. Westconnect is 

comprised of 17 utility companies with transmission assets in the western United States. Its 

members collaboratively assess stakeholder needs and develop cost-effective transmission and 

wholesale market enhancements. Westconnect is committed to coordinating its work with other 

regional industry efforts to achieve as much consistency as possible in the Western 

Interconnection. Since 2008 the Westconnect Planning Management Committee has completed 
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and approved annual Ten Year Transmission Plans in which SRP participates. The next 

Westconnect Ten Year Transmission Plan will be completed in February 2014. 

SRP has also been an active participant in the Westconnect regional transmission planning and 

cost allocation processes recently required by Federal Energy Regulatory Commission (FERC) 

Order No. 1000. While SRP is not required to participate in the Order No. 1000 process, SRP 

recognizes the importance of maintaining a collaborative and cooperative transmission planning 

process in the West. 

The Southwest Area Transmission Planning Group (SWAT), with its technical study 

subcommittees, work groups, and study groups, addresses future transmission needs on a sub- 

regional (desert southwest) basis. SRP is engaged in various SWAT activities and relies on the 

following SWAT entities to meet obligations for the Arizona Corporation Commission (ACC) and 

the Ten Year Plan filing: Arizona Transmission System (ATS)’, Short Circuit Work Group, Eldorado 

Valley Study Group, and the Transmission Corridor Work Group. SWAT disseminates its work 

publically and coordinates its studies and data with other sub-regional planning groups and 

Westconnect. 

Biennial Transmission Assessment (BTA) Order Requirements 

Ph BTA Order Requirements 
The ACC has required jurisdictional entities to notify parties requesting generation or transmission 

interconnections to the Bulk Electric System of the appropriate ACC filing requirements. While not 

subject to the ACC’s jurisdiction for purposes of the BTA, SRP nevertheless placed an advisory 

notice on SRP’s OASIS page on March 19, 2013 to satisfy this requirement: 

http://www.oatioasis.com/SRP/SRPdocs/Potential Additional State Requirements.pdf. 

SRP bears no responsibility for the compliance with ACC requirements by any party seeking 

interconnection. 

The former Central Arizona Transmission System (CATS), Colorado River Transmission (CRT) and 
Southern Arizona Transmission System (SATS) subcommittees were merged to form the ATS subcommittee 
in February 201 3. 

2 
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Prior BTA Order Requirements 
The following sections highlight SRP’s responses to ongoing activities related to prior BTA orders. 

The ACC’s 6‘h BTA order adopted several requirements that apply to jurisdictional utilities; 

however, SRP has agreed to voluntarily comply with the following requirements. The ongoing 

requirements include: 

reporting relevant findings in future BTAs regarding compliance with transmission planning 

standards (e.g. TPL-001 through TPL-004) from NERCNVECC reliability audits that have 

been finalized and filed with FERC. 

identifying planned transmission reconductor projects, transformer capacity upgrade 

projects and reactive power compensation facility additions at 1 15 kV and above in future 

BTA ten year plan filings. 

discussing the effects of distributed renewable generation and energy efficiency programs 

on future transmission needs in future ten year plan filings. 

SRP’s voluntary compliance with these requirements is as follows: 

Requirement a) 

SRP was last audited on its compliance with NERC Standards TPL-001-0, TPL-002-0, and TPL- 

003-0 in August 201 3. The WECC Audit team determined there were no findings on these three 

Standards. SRP will report relevant NERC audit findings in future BTAs once the findings are 

finalized and filed with the Federal Energy Regulatory Commission (FERC). 

Requirement b) 

SRP’s planned transmission reconductor, transformer capacity upgrades, and reactive power 

compensation additions in this ten year period are shown below and are being provided for 

informational purposes only. 

React ive Devices 

A 500kV shunt reactor will be installed as part of the Southeast Valley Project2. This reactor 

will be located at the Pinal Central Substation, and the reactor size is 170 MVAR (base is 

525kV). The timing of installation of the device is proposed to occur in 2014. 

~~ 

The Pinal West - Pinal Central - Abel- Browning project is commonly referred to as the Southeast Valley 2 

Project. 
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A second 100 MVAR line reactor is also planned for installation in 201 7 on the Silver King- 

Coronado 500kV transmission line. The second reactor would be used as a back-up to the 

first, and would increase reliability and operational flexibility of the system. 

Transform err 

The following are the currently planned transformer additions to existing stations to 

accommodate load growth, including the anticipated installation schedule, during this ten 

year planning horizon: 

0 Browning 230/69kV (2014) 

Rudd 230/69kV (201 9) 

Requirement c) 

SRP includes the effects of energy efficiency programs and distributed generation (traditional and 

renewable) in its resource planning and transmission system models. Thus, each of the 

transmission projects identified in this ten year transmission plan includes the effects of energy 

efficiency and distributed generation. 

SRP Ten Year Plan Study Work 
Attachment 1 included with this filing is a study that analyzed the impact on system reliability of the 

projects identified in the Ten Year Plan. Study work for joint projects relies on sub-regional and 

previously submitted studies. 

Changes from Previous Plan 
The following changes are noted between the Ten Year Plan submitted in January 201 3 and this 

submittal. The changes include project or substation names, in-service dates, projects now in 

service, and newly identified projects. 

Projects Placed in Service in 2013 
0 3rd Schrader 230/69kV Transformer 

0 Rogers - Thunderstone 230kV Reconductor 

Revised Project and Substation Names 
0 Nochanges 
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Revised In-Service Dates 
0 

0 

0 

0 

0 

0 

0 

Superior - Silver King 1 15kV re-route was 201 4, now 201 5 

Eastern Mining Expansion was 201 6, now 201 8 

SunZia was 201 6, now 201 7 

Price Road Corridor was 201 6, now 201 5-TBD 

Abet - Pfister - Ball 230kV was 2020-2021 I now 2021 

New Superior - New Oak Flat 230kV was 201 9, now 2021 

New Oak Flat - Silver King 230kV was 201 9, now 2021 

New Projects 
0 Ellsworth Technology Corridor (201 9) 

Removed Projects 
The Silver King - New Pinto Valley 230kV (2021) project was removed from this ten year plan 

because the customer is no longer pursuing this option for expansion. 

Po ten tia I Projects 
The following projects were included in previous plans with TBD in-service dates and have not 

advanced in SRP’s planning process. These projects were removed from the ten year plan with the 

January 2013 submittal. In order to provide further transparency, SRP will continue to reflect these 

and other projects under consideration that fall outside of our ten year planning window as 

“Potential Projects” in future filings. 

0 Superior 230kV loop-in - to provide adequate transmission capacity in the event of future 
load growth in SRP’s eastern service territory 

0 Thunderstone - Browning 230kV - to provide additional transfer capability from the south 
and east to the north and central areas of SRP’s service territory 
Silver King - Knoll - New Hayden 230kV - to increase the transmission capacity to serve 
new customer load in SRP’s eastern service territory 

0 New Hayden 115kV loop-in - to increase the transmission capacity to serve new 
customer load in SRP’s eastern service territory 
RS25 Project -to serve growing Salt River Project - Maricopa Indian Community load 

0 RS26 Project - to serve load growth in the Fountain Hills area and to relieve stress on the 
lower voltage system that serves the Fountain Hills/Rio Verde area 
Hassayampa - Pinal West 500kV #2 - to accommodate load growth and access energy 
sources in the central Arizona region 
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0 

0 

0 

0 

0 

0 

0 

Pinal Central - Abel- RS20 500kV - for delivery of remote resources into the southeast 
portion of SRP's service territory 
Northeast Arizona to Phoenix 500kV - to facilitate the delivery of resources from 
Northeast Arizona into eastern metropolitan Phoenix 
Palo Verde - Saguaro 500kV - to increase the adequacy of the existing EHV transmission 
system and permit increased power delivery throughout the state 
Ball (RS17) 230kV Loop-in - to serve customer load in the GilbertlQueen Creek area 
Silver King - Browning 230kV -to deliver Coronado or other power in eastern Arizona 
into SRP's service territory 
Pinnacle Peak - Brandow 230kV - to provide adequate transmission capacity to 
accommodate SRP customer load 
Browning - Corbel1 230kV - to provide adequate transmission capacity to accommodate 
future load growth 

Project Maps 

The following pages are maps showing the general location of existing and future transmission 

projects. Substation locations and line routings depict an electrical connection only and do not 
reflect any assumed physical locations or routing. Separate maps are provided for the 500kV 

system, an overview of the 230kV system and then a larger view of the 230kV system broken 

down into west and east views. The 1 15kV map primarily covers the 1 15kV Eastern Mining Area 

of SRP's service territory; however, some 230kV projects are also included. 

The maps included in this report are: 

Figure 1 - SRP 500kV system 

Figure 2 - SRP 230kV system overview 

Figure 3 - Detail of SRP's 230kV west system 

Figure 4 - Detail of SRP's 230kV east system 

Figure 5 - SRP's 115kV Eastern Mining Area 
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SRP's 500kV System 

m 

Substation locations and line routings depict an electrical connection only and do not reflect any assumed 
physical locations or routing. 

Figure 1 - SRP 500kV System 
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SRP’s 230kV East System 
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Substation locations and line mtings depict an electrical connection only and do not reflect any assumed 
physical locations or routing. 

Figure 4 - Detail of SRP‘s 230kV East System 
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SRP's 115kV System (Eastern Mining Area) 

Substation locations and line routings depict an electrical connection only and do not reflect any assumed 
physical locations or routing. 

Figure 5 - SRP's 11 5kV Eastern Mining Area (Note: Superior - Silver King 11 5kV m u t e  not shown due to scale 
of map) 
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Project Descriptions 

The following pages provide project detail, meeting the requirements of A.R.S. Section 40-360.02. 

Each project is identified by name, estimated in-service date, sizing details, routing, purpose, and 

major milestone dates. 
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Pinal West - Pinal Central - Abel- Browning 500 & 230kV line (2014- 
2020) 

Size 
Voltage 500 & 230kV 

Capacity Approximately 1 5OOMVA 

Point of Origin Pinal West 500kV Substation 
SEC 18, T5S, R2E 

lntermediate Point Duke 500kV Substation 
SEC 30, T5S, R4E 

lntermediate Point Pinal Central 500kV Substation 
SEC 30, T6S, R8E 

lntermediate Point Randolph 230kV Switchyard 
SEC I O ,  T6S, R8E 

lntermediate Point Abel 500kV Substation 
SEC 19, T3S, R9E 

lntermediate Point Dinosaur 230kV Substation 
SEC I O ,  T2S, R8E 

Point of Termination Browning 500kV Substation 
SEC 12, TIS, R7E 

Length Approximately 100 Miles 

Routing 
South and east from the Pinal West Substation to approximately Tee1 Road, then east to the 
vicinity of the Duke (formerly Santa Rosa) Substation. From Duke easterly to approximately 
the Santa Rosa Wash, then generally south to approximately a half mile north of 1-8 where it 
turns east again. Then it runs easterly to about the location of the Pinal Central Substation 
(near the ED2 Substation). From that point the line continues east to the Union Pacific 
Railroad, where it turns north. It generally runs north from this point to the Abel Substation in 
the vicinity of the Magma Railroad and the CAP, then north along the CAP to the existing 
500kV corridor between Elliot and Guadalupe Roads. At that point it turns west into the 
Browning Substation. 

13 
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Pinal West - Pinal Central - Abel - Browning 500 & 230kV line (2014- 
2020) continued 

Purpose 
The Central Arizona Transmission System Study identified a number of system additions 
necessary to accommodate load growth and access to energy sources in the central Arizona 
area. This transmission line is the second segment of a series of transmission lines to serve 
the central Arizona region. This segment will initially provide an interconnection with the Palo 
Verde market area to market power to the Phoenix and central Arizona areas, and to 
accommodate the growth in development and population in Pinal County. 

Schedule 
Right of Way/ 
Property Acquisition 2005 

Construction Start 2006 

Estimated In-Service 2014 - Pinal Central - Randolph 230kV 

2014 - Pinal Central - Browning 500kV 
(The remaining portion of the 500kV line from Randolph to 
Pinal Central will be constructed and the line will be placed in 
service at 500kV. The line from Randolph-Browning was 
placed in service at 230kV in 201 0.) 

2014 - Pinal West - Pinal Central 500kV and 230kV 

2014 - Pinal Central 500kV and 230kV Substation 

2014 - Duke 500kV Substation 

2020 - Abel 500kV Substation 

Actual In-Service 2007 - Dinosaur 230kV Substation 

2007 - Dinosaur - Browning 230kV 

2010 - Randolph - Browning 500kV energized at 230kV 
(The remaining portion of the 500kV line from Randolph to Pinal 
Central will be constructed and the line will be placed in service 
at 500kV in 2014.) 

201 0 - Randolph - Abel - Dinosaur 230kV 

201 1 - Abel 230kV Substation 

Notes 
The authorization for this project is provided for in the CEC for Case No. 126 (Pinal West to 
Browning), which was awarded in 2005 (ACC Decision # 68093 and # 68291). SRP was 
awarded ACC Decisions # 691 83 and 7061 0 that allow for the attachment of the 230kV line to 
the previously approved 500kV structures. The CEC for the project expires August 25, 2025. 

SRP is the project manager for the development of this participant project. 
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Desert Basin - Pinal Central 230kV (2014) 

Size 
Voltage 230kV 

Capacity Approximately 630MVA 

Point of Origin 

lntermediate Point None 

Desert Basin Power Plant 230kV Switchyard 
SEC 13, T6S, R5E 

Point of Termination Pinal Central 230kV Substation 
SEC 30, T6S, R8E 

Length Approximately 21 miles 

Routing 
For approximately 6 miles from the Desert Basin Generating Station in Casa Grande near 
Burris and Kortsen Roads generally south and east to a point on the certificated Pinal West - 
Pinal Central - Abel- Browning 500kV line near Cornman and Thornton Roads. At that point 
the 230kV line will be attached to the 500kV structures for approximately 15 miles to the 
proposed Pinal Central Substation south of Coolidge, AZ. 

Purpose 
Remove the Remedial Action Scheme installed at Desert Basin Power Plant Switchyard; 
improve reliability of the 230kV system in the region by reducing the loading on existing lines 
in the area; increase local area system capacity; reduce reliance on second party 
transmission system; and establish the Pinal Central Substation, identified as one of the future 
injection points of power and energy into the central Pinal County load area. 

Schedule 
Right of Way/ 

Construction Start 201 3 

Estimated In-Service 2014 

Property Acquisition 20 1 0-20 1 3 

Notes 
SRP was granted a CEC for Case No. 132 in June 2007 (ACC Decision # 69647, CEC 
expires June 6, 2025) for the approximately six mile portion of the project from Desert Basin 
Generating Station to the vicinity of Cornman and Thornton Roads south of Casa Grande. 
Authority for the portion of the 230kV line to be attached to the 500kV structures is addressed 
in Decision # 691 83, which approved SRP’s compliance filing for Condition 23 of the CEC in 
Case No. 126. 

Pinal Central 500kV and 230kV Substation will be placed in service in 2014 as part of the 
Pinal West - Pinal Central - Abel- Browning 500 & 230kV line Project. 
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Price Road Corridor (2015- TBD) 

Size 
Voltage 230kV 

Capacity To be determined 

Point of Origin Kyrene 230kV Substation 
SEC IO, TIS, R4E 

Intermediate Points Knox 230kV Substation 
SEC 32, TIS, R4E 
New RS28 230kV Substation Intermediate Points 
Exact location not determined 

Intermediate Points New RS27 230kV Substation 
Exact location not determined 

Point of Termination Schrader 230kV Substation 
SEC 22,T2S, R5E 

Length Approximately 12-23 miles 

Line routes will be determined through the CEC process. The project will consist of two new 
230kV substations located within the Price Road Corridor (a five-square-mile area bounded by 
Chandler Boulevard, Chandler Heights Road, Dobson Road, Price Road and the Gila River 
Indian Community). The new RS28 230kV Substation will be located in the southern portion of 
the Price Road Corridor, and the new RS27 230kV Substation will be located in the northern 
portion. The project will consist of a new single circuit Schrader - RS28 230kV line; a new 
double circuit Knox - RS27 230kV line; a new double circuit RS27 - RS28 230kV line; and a 
single circuit Kyrene - Knox 230kV line. 

Routing 

Purpose 
To serve growing industrial and commercial customer loads along the Price Road Corridor, 
adjacent to Price Road in south Tempe and Chandler. 

Schedule 
Right of Way/ 

Construction Start 201 5 
Estimated In-Service 

Property Acquisition 2014-201 5 

201 5 - Kyrene - Knox 

2016 - Schrader - RS28 

201 6 - RS28 Substation 

TBD - Knox - RS27 - RS28 

TBD - RS27 Substation 

Notes 
SRP does not yet hold a CEC for this project, but will be seeking a Certificate. SRP has 
initiated an environmental and public process to site all phases of the proposed project. 
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Superior - Silver King 7 75kV re-route (2075) 

Voltage 115kV 

Capacity Approximately 165MVA 

Point on existing Superior - Silver King 1 15kV Line 
SEC 34, TIS, R12E Point of Origin 

lntermediate Point None 

Point of Termination Point on existing Superior - Silver King 1 15kV Line 
SEC 26, TIS, R12E 

Length Approximately 1 mile 

Routing 
The new alignment will traverse to the north and west of the historical line and adjacent to the 
existing Goldfield - Silver King 230kV circuit. 

Purpose 
To move an existing 1 15kV line on Customer’s private property to accommodate Customer’s 
land use needs. 

Schedule 
Right of Way/ 
Propetty Acquisition NIA 

Construction Start 2014 

Estimated In-Service 201 5 

Notes 
SRP was granted a CEC for Case No. 166 on October 4,2012 (Decision # 73551) which 
expires in 5 years (October 16, 201 7). 

The timing of the 115kV line relocation is dependent upon the Customer’s land use needs. 
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Rogers - Santan 230kV line (2016) 

Voltage 230kV 

Capacity Approximately 875MVA 

Point of Origin 

Intermediate Point 

Point of Termination 

Rogers 230kV Substation 
SEC 13, TIN, R5E 

None 

Santan 230kV Substation 
SEC 21, TIS, R6E 

Length Approximately 9 miles 

Routing 
Generally east and south from Rogers 230kV Substation to the Santan 230kV Substation, 
using existing circuit positions on existing structures, where possible. 

Purpose 
Provide adequate transmission facilities to deliver reliable power and energy to SRP’s 
customers in the eastern valley area by upgrading existing conductors and circuits. 

Schedule 
Right of Way/ 
Property Acquisition Not Applicable 

Construction Start 201 5 

Estimated In-Service 201 6 
~~ 

Notes 
SRP does not anticipate needing a CEC for this project as it currently entails only 
reconductoring and splitting parallel lines. 
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SunZia Southwest Transmission 500kV Project (201 7) 

Size 

Voltage 500kV 

Capacity Approximately 3000MVA 

Point of Origin Central New Mexico 

htermediate Point 

Point of Termination 

Length 

To be determined 

Pinal Central 500kV Substation 
SEC 30, T6S, R8E 

460+ miles 

Routing 
From Lincoln County area in central New Mexico to Pinal Central 500kV Substation in 
Coolidge, Arizona. 

Purpose 
Provide access to anticipated renewable generation resources in southeastern Arizona and 
New Mexico. 

Schedule 
Right of Way/ 
Property Acquisition To be determined 

Construction Start To be determined 

Estimated In-Setvice 201 7 

Notes 
Southwestern Power Group is the project manager on the development of this project. SRP is 
a participant. 
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Eastern Mining Expansion (2018) 

Voltage 230kVand115kV 

Capacity To be determined 

Point of Origin 

Intermediate Point 

Point of Termination 

Silver King 230kV Substation 
SEC 16, TIS, R13E 

New RS29 230kV Substation 
Near SECI 5, T3S, R13E (Exact location not determined) 

New RS30 1 15kV Substation 
Near SEC24, T3S, R13E (Exact location not determined) 

Length Approximately 12-14 miles 

Routing 
Several options are under consideration; however, the likely routing for the new transmission 
would be to follow the APS Cholla - Saguaro 500kV line until it crosses SRP’s 115kV line. In 
that vicinity and adjacent to Ray 1 15kV Substation, a new 230kV substation would be 
constructed, tentatively called RS29. From there, the existing single circuit Ray - Knoll - 
Morris 1 15kV line would be rebuilt as a double circuit 1 15kV line with upgraded conductor to a 
new 115kV substation near Knoll and Morris 11 5kV substations. This substation would 
accommodate the new load and is tentatively called RS30. 

Pumose 
Additional lines needed to increase capacity to accommodate growing mining customer load. 

Schedule 
Right of Way/ 
Property Acquisition 201 5/2016 

Construction Start 201 7 

Estimated In-Service 201 8 

Notes 
SRP does not yet hold a CEC for this project. The timing of pursuing a Certificate will be 
dependent upon the load growth in this area. 
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Ellsworth Technology Corridor (2019) 

Size 
Voltage 230kV 

Capacity To be determined 

Point of Origin To be determined 

Intermediate Point To be determined 

Point of Termination To be determined 

Length To be determined 

Routing 
Several options are under consideration to accommodate additional potential load in the 
Phoenix-Mesa Gateway Airport and Ellsworth Technology Corridor area located in southeast 
Mesa. Options under evaluation include adding new 230kV substations and lines in this area. 
The location of the 230kV substations and the length of any new lines will be driven by the 
location and type of load growth in the area. 

Purpose 
To meet potential growing industrial customer loads in the Ellsworth Technology Corridor and 
Phoenix-Mesa Gateway Airport areas. 

Schedule 
Right of Way/ 
Property Acquisition 201 7 

Construction Start 201 8 

Estimated In-Setvice 201 9 

Notes 
SRP does not yet hold a CEC for this project but will pursue a Certificate if needed. The timing 
of pursuing a Certificate will be dependent upon the load growth in this area. 
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Abel- Pfister - Ball 230kV (2021) 

Size 
Voltage 230kV 

Capacity To be determined 

Point of Origin Santan - Schrader 230kV line 
(near existing Moody 69kV Substation and future Ball (RS17) 
230kV Substation) 
SEC 1, T2S, R6E 

New Pfister (RS24) 230kV Substation 
SEC 25, T2S, R7E 

SEC 19, T3S, R9E 

lntermediate Point 

Point of Termination Abel23OkV Substation 

Length Approximately 20 miles 

Routing 
This project is a double circuit 230kV line and a new 230kV substation that connects to the 
existing Santan - Schrader 230kV line. The new double circuit 230kV line will be routed 
generally south and east from a point on the Santan - Schrader 230kV line near the existing 
Moody 69kV Substation and future Ball (RS17) 230kV Substation to the new Pfister (RS24) 
230kV Substation in the southeastern portion of the town of Queen Creek. From Pfister 230kV 
Substation, the 230kV line will continue south and east to the future Abel 230kV Substation. 

Purpose 
To meet expected load growth in the eastern service territory. 

Schedule 
Right of Way/ 
Property Acquisition 201 3-2020 

Construction Start 201 9-2020 

Estimated In-Sewice 2021 

Notes 
This project was formerly known as Abel- Moody. SRP received a CEC for this project on 
December 23,2009, Case No. 148, Decision # 71441. The CEC expires December 23,2021. 
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New Superior - New Oak Flat 230kV (2021) 

Voltage 230kV 

Capacity To be determined 

Point of Origin New 230kV Substation near the existing Goldfield - Silver King 
230kV line, tentatively named “New Superior” 
Near SEC34, TIS, R12E (Exact location not determined) 

Intermediate Point None 

New 230kV Substation near the existing Oak Flat 115kV 
Substation, tentatively named “New Oak Flat” 
Near SEC32, T1 S, R13E (Exact location not determined) 

Point of Termination 

Length Approximately 3.5 miles 

Routing 
The alignment will traverse through the customer’s property near the northern property 
boundary. The alignment is predominantly east to west. The location of the New Superior 
and the New Oak Flat sites are still being determined. The preliminary 230kV alignment will 
be identified after these details are received. 

Purpose 
To serve growing customer loads at Oak Flat. 

Schedule 
Right of Way/ 
Property Acquisition NIA 

Construction Start 201 9 

Estimated In-Service 2021 
- 

Notes 
SRP does not yet hold a CEC for this project. The timing of pursuing a Certificate will be 
dependent upon the load growth in this area. 
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New Oak Flat - Silver King 230kV (2021) 

Size 
Voltage 230kV 

Capacity To be determined 

Point of Origin New 230kV Substation near the existing Oak Flat 115kV 
Substation, tentatively named “New Oak Flat” 
Near SEC32, T I  S, R13E (Exact location not determined) 

Intermediate Point None 

Point of Termination Silver King 230kV Substation 
SEC 16, TIS, R13E 

Length Approximately 3 miles 

Routing 
The alignment will closely follow the existing 1 15kV circuit connecting Silver King to Oak Flat. 
The line starts at the New Oak Flat 230kV Substation, heading northwest and then turning 
north into the Silver King Receiving Station. 

Purpose 
To serve growing customer loads at Oak Flat. 

Schedule 
Right of Way/ 
Propetfy Acquisition NIA 

Construction Start 201 9 

Estimated In-Service 202 1 

Notes 
SRP does not yet hold a CEC for this project. The timing of pursuing a Certificate will be 
dependent upon the load growth in this area. 
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1.0 Executive Summary 
The purpose of the Ten Year Plan Technical Study is to provide supporting documentation to accompany 
the Ten Year Plan. Salt River Project (SRP) submits an updated ten year plan annually to the Arizona 
Corporation Commission. The 2014-2023 Plan describes planned transmission lines that SRP may 
construct or participate in over the next ten years. 

The technical study assesses the performance of transmission facilities of lOOkV or higher voltage by 
using power flow and stability analyses. The power flow study is performed for each of the ten years, 
beginning with 2014. System improvements and upgrades proposed within the ten year plan are 
included in each case. SRP facilities are studied to meet SRP internal criteria and industry standards. 

The power flow analysis showed no overloads on SRP’s system for N-1 outages of transmission lines and 
transformers of 115kV and above. 

The stability study analyzes the transmission system for i ts ultimate ten year build-out in 2023 to ensure 
that the planned configuration will return to a stable state following a simulated outage. System 
improvements and upgrades proposed within the ten year plan are included in the case. The study 
results showed that the transmission system remains stable following an outage. 

This report documents the study work performed and reports that SRP’s transmission system plan for 
the coming ten years meets all of SRP’s internal criteria, and satisfies applicable WECC and NERC criteria. 
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2.0 Study Details 
Power flow and transient stability studies were completed using General Electric’s (GE’s) Positive 
Sequence Load Flow (PSLF) software. The power flow studies monitor SRP facilities for thermal and 
voltage responses to transmission system disturbances. Following a contingency, SRP facilities greater 
than 100kV were monitored. The power flow study evaluates the thermal and voltage response, and the 
transient stability analysis ensures that the system returns to a steady state following a contingency. 
The following sections highlight the details of the analysis. 

2.1 Case Information 
The cases used to study each of the years are based on Western Electricity Coordinating Council (WECC) 
cases. These cases represent the latest transmission, sub-transmission, load forecast, and resource 
plans. The cases are updated by SRP and APS to represent a more detailed Arizona system. The 2013 
WECC HS2A approved case was used as the seed case for the study years 2014 - 2017. The cases for 
years 2018 - 2022 were developed from the 2018 WECC HS2A approved case. The 2023 year case used 
the 2023 WECC HSlA case. The system ratings for SRP’s facilities used in this study were taken from the 
2023 base case which can be found in Appendix A. 

Each year’s case is developed with the corresponding Ten Year Plan proposed projects included, to 
ensure that the proposed system changes will result in a stable and compliant transmission system. 
These projects include: 

0 Pinal West - Pinal Central - Abel - Browning 500 and 230kV line 
0 Desert Basin - Pinal Central 230kV line 
0 Rogers - Santan 230kV line 
0 Price Road Corridor 
0 SunZia Southwest Transmission 500kV Project 
0 Eastern Mining Expansion 
0 Abel - Pfister - Ball 230kV 

Certain projects included in the Ten Year Plan have been excluded from the technical study due to the 
uncertainty of timing and scope as they are solely dependent on load growth developing in the areas. 
These projects include: 

Ellsworth Technology Corridor 
0 

0 

New Superior - New Oak Flat 230kV 
New Oak Flat - Silver King 230kV 

2.2 Internal Planning Criteria 
SRP uses the following criteria for planning i ts system. Any situation in which the criteria is not met, the 
anomaly will be noted in the results. 
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2.2.1 All Lines in Service 
All Lines in Service (ALIS) conditions will not result in overloaded electric facilities or voltage deviations 
as described below: 

500/230kV, 230/115kV, and 230/69kV transformers will not be loaded more than 100% of the 
transformer nominal rating. 
500kV, 230kV, and 115kV lines and substation conductors will not be loaded in excess of 100% 
of their summer normal limit. 
Equipment high voltage limits will not be exceeded. 
Customer service entrance voltage limits (high or low) will not be violated. These limits are 
described below: . 

0 

0 

0 

0 

230kV and above: the voltage shall not be below 1.0 per unit. 
115kV: the voltage magnitude will not drop below the minimum established by ANSI 
(standard #C84.1-1989 or most current edition, Ref 42) for service entrance voltages as 
reflected on the high side of the transformer. 

2.2.2 Single Contingency (N-1)  
Single contingency outage conditions will not result in overloaded electric facilities or voltage deviations 
as described below: 

500/230kV, 230/115kV, and 230/69kV transformers will not be loaded to more than 100% of the 
emergency limit. 
500kV, 230kV, and 115kV lines and substation conductors will not be loaded in excess of 100% 
of their emergency limit. 
Equipment voltage limits (high or low) will not be exceeded. 
Outages a t  100kV or higher system voltages (including 230/69kV transformers) will not result in 
loss of load. 
Customer service entrance voltage limits (high or low) will not be violated. These limits are 
described below: . 230kV & above: the voltage deviation a t  any bus shall not exceed 5% of the pre-outage 

voltage. 
115kV: the voltage magnitude will not drop below the minimum established by ANSI 
(standard #C84.1-1989 or most current edition) for service entrance voltages as reflected on 
the high side of the transformer. 

0 

0 

0 

0 

0 

. 
0 System Stability: All machines in the system are to remain synchronous with the system as 

demonstrated by their relative rotor angles. 
System Damping: System damping will exist as demonstrated by the damping of relative rotor 
angle swings and the damping of voltage magnitude swings. 
Transient Voltage Dip: Voltage swings initiated by a simulated system disturbance shall not 
cause the voltage a t  system busses to exceed the limits specified in WECC table W-1 (Appendix 

Post Transient Voltage: After fault clearing, steady state system voltages shall remain within the 
limits specified in WECC table W-1 (Appendix B). 

0 

0 

B). 
0 
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0 Transient Frequency Dip: Frequency swings initiated by a simulated system disturbance shall not 
cause the frequency a t  system busses to exceed those limits specified in WECC table W-1 
(Appendix B). 

2.3 Contingencies 
2.3.2 Power Flow 
SRP developed the single contingency list that simulated outages of al l  the transmission lines and 
transformers in Arizona in accordance with TPL-002 (Appendix C). The transmission line outages include 
500kV, 230kV, and 115kV lines, and the transformer outages include 500/230kV, 230/115kV, and 
230/69kV transformers. The l ist of power flow contingencies used in the 2023 case can be found in the 
Appendix D. 

2.3.2 Stability 
SRP developed a contingency l ist in accordance with TPL-002 that simulated the three-phase fault of all 
the SRP transmission facilities for the following voltages: 500kV, 230kV and 115kV. The subsequent 
element a t  the faulted bus was taken out of service after the fault. The transient stability contingencies 
are found in Appendix F. 
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3.0 Results 

3.1 Power Flow 
The power flow analysis this year found no overloads on SRP’s facilities for the N-1 outages studied. 
There were no voltage violations observed in the analysis. Appendix E shows results for SRP equipment 
loaded above 80%. 

3.2 Stability 
The transient stability analysis revealed that the base case was stable. For simulation of faults on SRP 
facilities, the system was stable and damped. The voltage and frequency a t  valley buses were within 
acceptable limits. Due to the volume of plots, the graphs for the transient stability will be made available 
upon request, as noted in Appendix G. 
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4.0 Conclusion 
The power flow analysis was performed on each of the ten years, beginning in 2014. The transient 
stability analysis was performed in the last year, 2023, to evaluate the ultimate configuration of the 
transmission system. The single contingencies simulated in the Power Flow and Transient Stability 
analysis were simulated on SRP’s system according to the NERC TPL-002 standard. SRP‘s system 
performed within the thermal, voltage, and transient stability boundaries for the studied outages with 
the projects proposed in the Ten Year Plan, satisfying SRP’s internal planning criteria, including 
applicable WECC and NERC criteria. 
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5.0 Appendix 

Appendix A - System Ratings in 2023 
Continuous 

115 ImWARTMTNTAP ImWARTMTN I 80 
115 ISUPERIOR (TRASK 11 161 I 192 
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Voltage 
From Bus To Bus Circuit 

DINOSAUR 1 

AGUAFRIA 

Continuous Emergency 
Rating (MVA 1) Rating (MVA 2) 

823 904 

230 BRANDOW 
230 BRANDOW 
230 BRANDOW 
230 BROWNING 
230 COftBELL 
230 DINOSAUR 
230 KYRENE-EAST 
230 KYRENE-EAST 
230 KYRENE-EAST 
230 ORME 
230 ORME 
230 ORME 
230 ORME 

PFISTER 
RANDOLPH 
SCHRADER 
AEXANDR 
HFESTWlNG WEST 
WESTWING WEST 
WHITRANK 
KYRENE-WEST 

PtNAL CENTRAL 
PINAL CENTRAL 

1 823 904 
1 1056 1255 
1 823 904 
1 590 661 
1 773 912 
2 m 912 
1 773 912 
1 781 869 

230 
230 
230 
230 
230 
230 
230 

SANTAN 

PINNACLE PEAK SRP 
PINNACLE PEAK SRP 
ROGERS 
ROGERS 
ROGERS 
RS-27 
RS-27 

,~ 

SILVERKING 

IBRANDOW i 11 3861 456 
BRANDOW I 21 3861 456 

/YLVERKING 
SILVERKING 
THUNDERSTONE 

~ ROGERS WAPA 1 797 797 

THUNDERSTONE 1 770 770 
KNOX 1 1195 1Mz 
KNOX 2 1195 lMz 
RS-28 1 1195 m 2  

i ROGERS WAPA 2 797 797 

1 

230  THUNDERST TONE 

CORBEU 
ROGERS 
THUNDERSTON E 
Rs-28 
SANTAN 

1 72!i 86s 
1 781 904 
1 770 770 
1 1195 1M2 
1 m 797 

GOLDFIELD 
RS-29 
Rs29 

KYRENE-EAST I 11 ml 912 

1 645 769 
1 823 9w 
2 823 904 

PAPAGoBuTTr I 11 7731 912 
WARD 21 3631 432 

KYRENE-WEST I 
PINNACLE PEAK SRP I 11 5901 
SANTAN 1 823 9w 
DESERT BASIN 1 823 904 
,RANDOLPH 1 1195 IS14 

1 

RE28 I 21 11951 1M2 
WHITETANK 11 ml 912 

GOLDFIELD I 11 3901 462 
GOLDFIELD 21 3901 462 
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Voltage 
I kV1 From Bus To Bus Circuit 

500 
500 
500 
500 
500 
500 

BROWNING 

CORONADO SUGARLOAF 

SILVERKING 
PINAL CENTRAL 

PALOMRM R U M  1 2823 33a 
PALOVEROE WESTWlNG 1 2619 3014 
PALOVERDE WESTWlNG 2 2619 3014 
PINALCENTRAL A6EL 1 29n 3551 
SUGARLOAF CHOLLA 1 1732 1731 
SILVERKING BROWNING 1 2356 2785 

Continuous Emergency 
Rating (MVA 1) Rating (MVA 2) 

2971 3551 
2853 2887 
1732 1732 
1732 2165 
29711 3551 
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Appendix B - WECC TABLE W-1 
Name: TPL - (001 thru 004) - WECC - I - CR - System Performance Criteria 

WECC DISTURBANCE-PERFORMANCE TABLE 

OF ALLOWABLE EFFECTS ON OTHER SYSTEMS 

NERC and 
WECC 

Categories 

A 

Outage Frequency Associated 
with the Performance Category 

(outage/year) 

Not Applicable 

L 0.33 

0.033 - 0.33 

c 0.033 

Transient 
Frequency 

Standard 

Transient I Minimum I Post 

Voltage 

Dip 

Standard 

Transient 

Voltage 

Deviation 

Standard 

(See Note 3) 
- 

Nothing in addition to NERC 

Not to exceed 
25% at load buses 

or 30% at non- 
load buses. 

Not to exceed 
2Ooh for more 

than 20 cycles at 
load buses. 

Not to exceed 
30% at any bus. 

Not to exceed 
20% for more 

than 40 cycles at 
load buses. 

Not below 59.6 
Hz for 6 cycles or 

more at a load 
bus. 

Not below 59.0 
Hz for 6 cycles or 

more at a load 
bus. 

Nothing in additior 

Not to exceed 5% at any bus. 

Not to exceed 10% at any bus. 

) NERC 

Notes: 

1. The WECC Disturbance-Performance Table applies equallv to either a system with all elements in 
service, or’ a system with one element removed and the system adjusted. 

2. As an example in applying the WECC Disturbance-Performance Table, a Category B disturbance in 
one system shall not cause a transient voltage dip in another system that is greater than 20% for 
more than 20 cycles at load buses, or exceed 25% at load buses or 30% at non-load buses at any time 
other than during the fault. 

Table W- I 
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Name: TPL - (ooi  thru 004) - WECC - I - CR - Svstem Performance Criteria 

3. If it can be demonstrated that post transient voltage deviations that are less than the values 
in the table will result in voltage instabilig, the s-ystem in which the disturbance originated 
and the aflected system fs) shall cooperate in mutually resolving the problem. 

4. Refer to Figure W- I for voltage per$ormance parameters. 

5. Load buses include generating unit auxiliary loads. 

6. To reach thefiequency categories shown in the WECC Disturbance-Performance Table for  Category 
C disturbances, some planned and controlled islanding may occur. Underfrequenc-v load shedding is 
expected to arrest this frequency decline and assure continued operation within the resulting islands. 

7. For simulation test cases, the interconnected transmission system steady state loading conditions 
prior to a disturbance shall be appropriate to the case. Disturbances shall be simulated at locations 
on the system that result in maximum stress on other systems. Relay action, fault clearing time, and 
reclosing practice shall be represented in simulations according to the planning and operation of the 
actual or planned systems. When simulating post transient conditions, actions are limited to 
automatic devices and no manual action is to be assumed. 

TIME 

Figure W-7 

Approved by WECC Board of Dlroctors Page 6 of 6 Effectlve Date: Aprll 18, 2008 
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Appendix C - NERC Criteria for Single Contingencies 
Standard TPL-002-Ob -System Performance Following Loss o f a  Single BES Element 

Table 1. Transmission System Standards - Normal and Emergency Conditions 

Category 

A 
No Contingencies 

B 
Event resulting in 
the loss of a single 
element. 

Contingencies 

Initiating Event(s) and Contingency 
Element(s) 

All Facilities in Service 

Single Line Ground (SLG) or 3-Phase (30)  Fault, 
with Normal Clearing: 

I .  Generator 
2. Transmission Circuit 
3. Transformer 

Loss of an Element without a Fault. 

Single Pole Block, Normal Clearin;: 
4. Single Pole (dc) Line 

System Limits or Impacts 
System Stable 

and both 
Thermal and 

Voltage 
Limits within 

Applicable 
Rating a 

Yes 

Yes 
Yes 
Yes 
YeS 

Yes 

Loss of Demand 
or 

Curtailed Firm 
Transfers 

No 

No 
No 
No 
No 

Nob 

Cascading 
Outages 

No 

No 
No 
No 
No 

No 
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Appendix E - Power Flow Results 
The following table shows SRP elements loaded a t  80% of their thermal limit or higher. The table shows 
the rating and flow of each transmission line in Amperes, and each transformer rating and flow is shown 
in MVA. 

I 
I None I 

I None I 

Rudd500/UOlrVTranrtonnalA 

Rudd 500/23OkV Transfamcr 18 

Rudd 500/UOlrV Transfamcr 3A 
Rudd500/23WVTransfomnr38 

Mesquite 500/23OkV Transformer 1 

Mesquite 500/23OkV Transformer 1 

Mesquite 500/23OkV Transformer 2 

Mesquite SOO/UOlrV Transformer 2 

Browning 230/69kVTransformer4 

598 
598 
598 
598 

wo 
wo 
wo 
wo 
280 

Aa!+ia %W irrp - 
516.9 80.6% Base 

518.4 80.9% Base 

518.4 80.8% Base 

527.9 81.7% BaK 

14429 %.2% to Mesquite 500/23OkV 2 

1442.9 96.2% MeSguite 500/23tXV Transformer 2 

1442.9 96.2% Hassayampa to Mesquite 500/23UcV 1 

1442.9 96.2% Mesquite 500/u#v Transformer 1 

248.0 90.3% Base 

RElmmt mu ~~ . -  
Rudd500/23OkVTransformerU 598 490.4 82.6%BaK 

Rudd 500/23CI&V Transformer 18 598 4919 82.9% BaK 

Rudd SOO/23OkV Transformer 38 598 500.9 83.9% Base 

Rudd 500/23OkV Transformer 3A 598 4819 81.0% Base 

Mesquite 500/23OkV Transformer 1 WO 1451.1 %.7% Mesquite SOO/UolrV Transformer 2 

Mesquite 500/23OkV Transfwmer 2 WO 1451.1 96.7% Mesquite 500/23OkV Transformer 1 

&owning 230/69kV Transformer 4 280 269.7 9&7%Base 
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Appendix F - Transient Stability List 

500kV Outage List 
ABEL-BROWNING 
ABEL-PI NAL CENTRAL 
BROWNING 500/230 kV Transformers 1&2 
BROWN I NG-ABEL 
BROWNING-KYRENE 
BROWNING-SILVER KING 
CORONADO Generator 1 
CORONADO Generator 2 
CORONADO 500/345kV Transformers 1&2 
CORONADO-SI LVER KING 
CORONADO-SUGARLOAF 
DUKE 500/230kV Transformer 
DUKE-PINAL CENTRAL 
DU KE-PI NAL WEST 
HASSAYAM PA-ARLINGTON 
HASSAYAMPA-GILA 
HASSAYAM PA-HARQUAHA 
HASSAYAMPA-HOODOO WASH 
HASSAYAM PA-JOJOBA 
HASSAYAM PA-M ESQU ITE Circuit 1 
HASSAYAM PA-M ESQU ITE Circuit 2 
HASSAYAMPA-PAL0 VERDE Circuit 1 
HASSAYAMPA-PAL0 VERDE Circuit 2 
HASSAYAMPA-PAL0 VERDE Circuit 3 

HASSAYAM PA-RED HAWK Circuit 1 
HASSAYAMPA-RED HAWK Circuit 2 
JOJOBA-GILA Circuit 1 
JOJOBA-GI LA Circuit 2 

HASSAYAM PA-PINAL WEST 

JOJOBA-HASSAYAM PA 
JOJOBA-KY REN E 
KYRENE 500/230kV Transformer 6 
KYRENE 500/230kV Transformer 7 
KYRENE 500/230kV Transformer 8 

KYRENE-BROWNING 
KY RE N E-JOJO BA 
M ESQU ITE-H ASSY A M  PA Circuit 1 
M ESQU ITE-HASSYAM PA Circuit 2 
MESQUITE 500/230kV Transformer 1 
MESQUITE 500/230kV Transformer 2 
PINAL CENTRAL 500/230kV Transformer 1 
PINAL CENTRAL 500/230kV Transformer 2 
PINAL CENTRAL-ABEL 
PINAL CENTRAL-DUKE 
PIN AL CENTRAL-TORT0 LlTA 
PALO VERDE Generator 1 
PALO VERDE Generator 2 
PALO VERDE Generator 3 
PALO VERDE-COLORADO RIVER 
PALO VE RD E- D E LANY 
PALO VERDE-HASSAYAMPA Circuit 1 
PALO VERDE-HASSAYAMPA Circuit 2 
PALO VERDE-HASSAYAMPA Circuit 3 

PALO VERDE-WEST WING Circuit 1 
PALO VERDE-WEST WING Circuit 2 
PINAL WEST 500/345kV Transformer 

PALO VERDE-RUDD 

PINAL WEST-HASSAYAMPA 
PIN AL WEST- D U KE 
RUDD 500/230kV Transformers l A & l B  
RUDD 500/230kV Transformers 3A&3B 

SILVER KING 500/230kV Transformer 
RUDD-PAL0 VERDE 

SILVER KING-BROWNING 
SILVER KING-CORONADO 
SUGARLOAF 500/69kV Transformer 
SUGARLOAF-CHOLLA 
SUGARLOAF-CORON ADO 
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230kV Outage List 
ABEL 230/69kV Transformer 
AB EL- D I N OSAU R 
ABEL-PFISTE R 
ABEL-RANDOLPH 
AGUA FRIA Generator 4 
AGUA FRlA Generators 5&6 
AGUA FRlA 230/69kV Transformer 3 
AGUA FRlA 230/69kV Transformer 4 
AGUA FRlA APS 230/69kV Transformer 5 
AGUA FRIA-ALEXANDER 
AGUA FRIA-EL SOL 
AGUA FRIA-GLENDALE 
AGUA FRIA-WHITE TANKS 
AG U A FRIA- W EST WING 
ANDERSON 230/69kV Transformer 1 
ANDERSON 230/69kV Transformer 2 
ANDERSON 230/69kV Transformer 3 
ANDERSON 230/69kV Transformer 4 

AN DERSON-ORM E Circuit 1 
ANDERSON-ORME Circuit 2 
ALEXANDER 230/69kV Transformer 1 
ALEXANDER 230/69kV Transformer 2 
ALEXANDER 230/69kV Transformer APS 

ANDERSON-KYRENE NEW 

ALEXANDER-AGUA FRlA 
ALEXANDER-DEER VALLEY 
BRANDOW 230/69kV Transformer 1 
BRANDOW 230/69kV Transformer 2 
BRANDOW 230/69kV Transformer 3 
BRANDOW-KYRENE 
BRANDOW-PAPAGO BUTTES 
BRANDOW-PINACLE PEAK Circuit 2 
BRANDOW-PINACLE PEAK Circuit 4 
BRANDOW-WARD Circuit 1 
BRANDOW-WARD Circuit 2 
BROWNING 230/69kV Transformer 4 
BROWNING 500/230kV Transformer 1&2 
BROWNING-DINOSAUR 
BROWNING-SANTAN 
CORBELL 230/69kV Transformer 2 
CORBELL 230/69kV Transformer 3 
CORBELL 230/69kV Transformer 4 
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CORBELL-KYRENE 

CORBELL-SANTAN 
DESERT BASIN Generator 1 
DESERT BASIN Generator 2 
DESERT BASIN-CASA GRANDE 
DESERT BASIN-PINAL CENTRAL 
DESERT BASIN-SANTA ROSA 
DINSOAUR 230/69kV Transformer 
DINOSAUR-ABEL 
DI N OSAU R-BRO W N I NG 
GOLDFIELD 230/115kV Transformer 1 
GOLDFIELD 230/115kV Transformer 2 

GOLD FI ELD-TH U N DERSTON E Circuit 1 
GOLDFIELD-THUNDERSTONE Circuit 2 
KNOX 230/69kV Transformer 

GOLDFIELD-SILVER KING 

KNOX-KYRENE NEW 
KNOX-SANTA ROSA 
KYRENE Generator 5&6 
KYRENE 230/69kV Transformer 2 
KYRENE 230/69kV Transformer 3 
KYRENE 230/69kV Transformer 4 
KYRENE 500/230kV Transformer 7 
KYRENE 500/230kV Transformer 8 
KY R E N E- B RAN DO W 
KYRENE-CORBELL 
KY R E N E- KY R E N E NEW 
KYRENE NEW 500/230kV Transformer 6 
KY REN E N EW-AN DERSON 
KYRENE NEW-KNOX 
KY REN E N EW-KY REN E 
KYREN E NEW-OCOTILLO 
KYRENE NEW-PAPAGO BUTTES 
KYRENE-SCHRADER 
ORME 230/69kV Transformer 1 
ORME 230/69kV Transformer 2 
ORME 230/69kV Transformer 3 
ORME 230/69kV Transformer 4 
ORME-ANDERSON Circuit 1 
ORME-ANDERSON Circuit 2 
ORM E-RU DD Circuit 1 
ORME-RUDD Circuit 2 
PAPAGO BUTTES 230/69kV Transformer 1 
PAPAGO BUTTES 230/69kV Transformer 2 
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PAPAGO BUlTES 230/69kV Transformer 3 
PAPAGO BUTTES 230/69kV Transformer 4 
PAPAGO BUTTES-BRAN DOW 
PAPAGO BUlTES-KYRENE NEW 
PAPAGO BUTTES-PINNACLE PEAK 
PFl STE R 230/69 kV Transformer 
PFISTER-ABEL 
PFISTER-SANTAN 
PINAL CENTRAL 500/230kV Transformer 1 
PINAL CENTRAL 500/230kV Transformer 2 
PINAL CENTRAL-DESERT BASIN 
PINAL CENTRAL-RANDOLPH 
PINAL CENTRAL-SUN ARIZONA 
PINNACLE PEAK-BRANDOW Circuit 2 
PINNACLE PEAK-BRANDOW Circuit 4 
PINNACLE PEAK-DEER VALLEY 
PINNACLE PEAK-PAPAGO BUTTES 
PINNACLE PEAK-PINNACLE PEAK APS Circuit 
1 
PINNACLE PEAK-PINNACLE PEAK APS Circuit 
2 
PINNACLE PEAK-PINNACLE PEAK WAPA 
Circuit 1 

Circuit 2 
PINNACLE PEAK-PI NNACLE PEAK WAPA 

RANDOLPH-ABEL 
RANDOLPH-PINAL CENTRAL 
ROGERS 230/69kV Transformer 2 
ROGERS 230/69kV Transformer 4 
ROG E RS-ROG E RS WAPA Circuit 1 
ROGERS-ROGERS WAPA Circuit 2 

RUDD 230/69kV Transformer 1 
RUDD 500/230kV Transformers l A & l B  
RUDD 500/230kV Transformers 3A&3B 

RU DD-ORM E Circuit 1 
RUDD-ORME Circuit 2 

ROG E RES-TH U N DERSTON E 

RU D D-LI BERTY 

RUDD-PAL0 VERDE 

RUDD-W PHOENIX APS 
RU DD-W H ITE TANKS 
RUDD-WHITE TANKS APS 
SCHRADER 230/69kV Transformer 1 
SCHRADER 230/69kV Transformer 3 
SCHRADER 230/69kV Transformer 4 
SCH RADE R-KY RE N E 
SCHRADER-SANTAN 
SILVER KING 500/230kV Transformer 
SILVER KING 230/115kV Transformer 1 
SILVER KING 230/115kV Transformer 2 

SANTAN Generator 5 
SANTAN Generator 6 
SANTAN Generator 1&3 
SANTAN 230/69kV Transformer 3 
SANTAN 230/69kV Transformer 4 
SANTAN 230/69kV Transformer 5 

SILVER KING-GOLDFIELD 

SANTAN-BROWNING 
SANTAN-CORBELL 
SANTAN-PFISTER 
SANTAN-SCHRADER 
SANTAN-THUNDERSTON E 
TH U N D E RSTO N E 230/69 kV Transformer 1 
TH U N D E RSTO N E 230/69 kV Transformer 2 
TH U N DERSTON E 230/69 kV Transformer 3 
TH U N DE RSTON E 230/69 kV Tra nsfo rme r 4 
THUNDERSTONE-GOLDFIELD Circuit 1 
TH U N DERSTON E-GOLDFI ELD Circuit 2 
TH U N DERSTON E-ROGERS 
TH UN DERSTON E-SANTAN 
WARD 230/69kV Transformer 1 
WARD 230/69kV Transformer 2 
WARD-BRANDOW Circuit 1 
WARD-BRANDOW Circuit 2 
WHITE TANKS 230/69kV Transformer 1 
WHITE TANKS 230/69kV Transformer 3 
WHITE TANKS-AGUA FRlA 
WHITE TANKS-RUDD 
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11 5kV Outage List 
CRUSH ER-COOL1 DG E 
CRUSH E R-H AY DE N 
FRAZIER-HORSE MESA 
FRAZl E R-M OONSH IN E 
FRAZIER-ROOSEVELT 
GOLDFIELD-HORSE MESA 
GOLDFIELD-MORMON FLAT 
GOLDFl ELD-SPU RLOCK 
HAYDEN-CRUSHER 
HAYDEN-KNOLL 
HORSE MESA Generator 4 
HORSE MESA Generator 1,2,3 
H 0 RSE M ESA-FRAZI ER 
HORSE MESA-GOLDFIELD 
HORSE MESA-MORMON FLAT 
KN 0 LL- HAY DE N 
KNOLL-SU PE R l  OR 
MORMON FLAT Generator 1&2 
MORMON FLAT-GOLDFIELD 
MORMON FLAT-HORSE MESA 
MIAMI-MOONSHINE 
M IAM I-PINAL 
MIAMI-PINTO VALLEY 
MOONSHINE-FRAZIER 
MOONSHIN E-MIAMI 
MOONSH IN E-PI NAL 
OAK FLAT-PINAL 
OAK FLAT-SU PER1 OR 
PINAL-MIAMI 
PI N AL-M OONSH IN E 
PINAL-OAK FLAT 
PINTO VALLEY-MIAMI 
PINTO VALLEY-SU PERlOR 
ROOSEVELT-FRAZI ER 
SPURLOCK-GOLDFIELD 
SPU RLOCK-SU PE R l  OR 
SU PE RIOR-KNO LL 
SUPERIOR-OAK FLAT 
S U P E RI 0 R- P I NTO VALLEY 
SUPERIOR-SPURLOCK 
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Appendix G - Transient Stability Plots 
Due to the large number of plots, the results for the Transient Stability will be made available 
upon request. Please send an email to transmissionplanning@srpnet.com for requests. 
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